In the previous work we reported five lanostane-type triterpenes from the CHCl 3 soluble fraction of Fomes officinalis. In further study on the isolation of constituents from the CHCl 3 soluble fraction, four new triterpenes, fomefficinic acids F (1), G (2) and fomefficinols A (3), B (4), together with seven known compounds officinalic acid (5), fomlactone A (6), fomlactone B (7), fomlactone C (8), laricinolic acid (9), ergosterol (10), ergota-7,22,dien-3b b-ol (11) were isolated. The structures of new compounds were determined by spectroscopic analyses and chemical methods including NMR spectroscopic techniques ( 13 C, 1 H, heteronuclear multiple quantum coherence (HMQC), heteronuclear multiple bonding correlation (HMBC), correlation spectroscopy (COSY) and nuclear Overhauser effect spectroscopy (NOESY)).
Fomes officinalis (VILL. ex FR.) is a wood rotting fungus that is found on the trunks of living or dead coniferous trees in the northern regions of China, in the Pacific Northwest United States, Canada and in Europe. It is traditionally used in Chinese Uigur prescription to treat cough and asthma. 1, 2) Several triterpenes from this fungus have been characterized since it was first studied in 1804. 3, 4) Previously, we have reported five new lanostane-type triterpenes, named fomefficinic acids A-E from the ethanol extract of the dried sclerotium of F. officinalis. 5) In our continuing search for bioactive constituents from this fungus, it was found that the EtOH extract of F. officinalis possessed marginal cytotoxicity against several human tumor cell lines. By bioassay-guided separation, further chemical investigation on the CHCl 3 soluble fraction led to the isolation.
The sclerotium of F. officinalis, purchased from Xinjiang, China, were crushed, extracted with 95% EtOH. After removal of excessive EtOH, the extract was partitioned successively with petroleum ether, CHCl 3 , EtOAc and n-BuOH. After evaporation of the solvent, the CHCl 3 soluble residue was subject to column chromatography on silica gel and repeatedly reversed-phase silica gel to afford four new triterpenes, fomefficinic acids F (1), G (2) and fomefficinols A (3), B (4), together with 7 known compounds. The known compounds were identified as officinalic acid (5), 6) fomlactone A (6), fomlactone B (7), fomlactone C (8), 7) laricinolic acid (9), 8) ergosterol (10), 9) as well as ergota-7,22,dien-3b-ol (11) 10) (Fig. 1 ). To our knowledge, known compounds fomlactones A (6), B (7), C (8) and ergosta-7,22,dien-3b-ol (11) were isolated for the first time in F. officinalis.
Compound 1 was obtained as a white amorphous powder and its molecular formula was determined to be C 31 H 48 O 5 by HR-EI-MS molecular ion at m/z 500.3506 [M] ϩ and 13 C-NMR spectroscopic analysis. The IR spectrum showed the presence of hydroxyl (3375 cm C-NMR spectra of 1 were similar to those of fomefficinic acid D, 5) except for the presence of hydroxyl attached to the C-27 and the concomitant the disappearance of the signal of CH 3 -27, that showed two oxymethyl protons [d H 3.73 (dd, Jϭ7.5, 11.5 Hz), 3.95 (dd, Jϭ5.5, 11.5 Hz)]. Furthermore, significant cross peaks were observed between H-27 and C-24, 25, 26; H-19 and C-9; H-30 and C-8; H-28, H-29 and C-3; H-15 and C-14, 16, 30 in the heteronuclear multiple bonding correlation (HMBC) spectrum. The 15-OH was assigned to be a-orientation due to the nuclear Overhauser effect spectroscopy (NOESY) (Fig. 2) correlation observed between H-15 and H 3 -18. On the basis of the evidence described above, the structure of 1 was assigned as 15a,26-dihydroxy-3-oxo-24-methylenelanosta-8-en-21-oic acid and has been named fomefficinic acid F.
Compound 2 was obtained as a white amorphous powder. The molecular formula of 2 was determined to be C 31 C-NMR data (Table 1) were compared with those of eburicoic acid, 11) the spectra were the same except for two resonances attributed to two hydroxyl groups in 2. The assignments of the 1 H-and 13 C-NMR data were facilitated by comparison with those of eburicoic acid 11) and confirmed by HMQC, HMBC and 1 H-1 H COSY data. The two hydroxyl groups were assigned to C-3 and C-12 based on the HMBC correlations between H-3 and C-4, CH 3 -28, and CH 3 -29; H-12 and C-14, 17, 18; H 2 -11 and C-12, at the same time from the 1 H-1 H COSY correlations between H-12 and H 2 -11, H-3 and H-2. On comparing the peak model and coupling constant of H-3 of 2 with that of eburicoic acid, 11) the NOESY associations of H-3 with H 3 -28 and H-12 with H 3 -19 suggested a-orientation of H-3 and b-orientations of H-12 (Fig. 2) . The information of coupling constant of H-12 (t, Jϭ7.5 Hz) implied that the configuration at H-12 to be b.
12)
The absence of isopropyl group in IR and 1 H-NMR spectra of 2 showed instead a carboxyl group at C-26 by comparing with those of eburicoic acid.
11) Accordingly, compound 2 was determined as 3b,12a-dihydroxy-24-methylene-lanosta-8-en-26-oic acid and has been named fomefficinic acid G.
Compound 3 was obtained as a colorless needles and showed a molecular ion peak at m/z 500. two hydroxyls group were located at C-3 and C- C-NMR spectra of 4 showed the presence of a g-lactone ring, five tertiary methyl groups and three secondary methyls, for which the features were very similar to those of fomlactone B (7) 7) except for the presence of a hydroxyl [d H 4.95 (2H, dd); d C 75.0] signal and carbonyl (d C 212.6) signal and the absence of double bond signal. The location of the carbonyl at C-15 was deduced from the HMBC correlations between H-30 and C-15. The locations of two hydroxyl groups at C-1 and C-3 were deduced from the HMBC of correlations between H-19 and C-1; H-1 and C-2, 5, 10 and other correlation between H-28, H-29 and C-3. Significant NOESY correlations of H-3 with H 3 -29 indicated b-orientation, whereas the associations of H-1 and H-12 with H 3 -30 revealed their a-orientation (Fig. 2) . Thus, compound 4 has been named fomefficinol B.
Experimental
Melting points were determined on a Fisher-Johns apparatus and are uncorrected. IR spectra were recorded on an Impact 400 FTIR spectrometer as KBr pellets, whereas, the optical rotations were acquired on a Perkin-Elmer 241 polarimeter. NMR spectra were recorded on a Bruker AM-500 spectrometer in pyridine-d 5 , using TMS as internal standard. NMR experiments included the 1 H-1 H COSY, HMQC, HMBC, and NOESY pulse sequences. Mass spectra were recorded on an AutoSpec-Ultima TOF spectrometer. Column chromatography was performed using reversed-phase RP-18 silica (Merck, Germany) and silica gel 60H (400-500 mesh) and TLC was carried out on silica gel GF 254 plates (0.20-0.25 mm) (both from Qingdao Haiyang Chemical Group Co., Qingdao, P. R. China).
Plant Extraction and Isolation Dried sclerotium of F. officinalis (4.0 kg) were extracted with 95% ethanol two times. The combined extract was evaporated under reduced pressure to give a residue (610 g), which was suspended in water and partitioned with chloromethane. The combined chloromethane-soluble fraction (240 g) was subjected to flash column chromatography on silica gel (100-200 mesh) and eluted with mixtures of CHCl 3 -MeOH (19 : 1→8 : 2) to obtain fractions F1 (10.0 g). Elution with a 4 : 1 mixture afforded F2 (24.7 g), F3 (13.5 g), F4 (12.2 g), F5 (27.8 g) and F6 (24.5 g), followed by F7 (64.5 g) on elution with MeOH. Purification of fraction F1 (10.0 g) on silica gel (petroleum ether-EtOAc 19 : 1) afforded compound 10 (17 mg) and 11 (16 mg). Fraction F2 (24.7 g) was resolved into 27 subfractions (F2-1-F2-27) by column chromatography on a silica gel 60H (400-500 mesh) [petroleum ether-acetone (19 : 1→1 : 1)]. Compound 6 (12 mg) was purified from fraction F2-3 by column chromatography (silica gel, petroleum ether-acetone 9 : 1). F2-4 was subjected to further column chromatography over reversed-phase silica gel (MeOH-H 
